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tea-?* . flrfe«$#<ot)j^Bi firfet-x b y 
iffi&vx b ywmiimto*-f<nwttfaimfis&8 

y-t. 

[000 1] 
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[0002] 

tiX^Z. 

[0003] mm. mmmx-tmx^tmmm 
mtzffl&b izR-wnz®mm? t wmzit ix 

[0004] taiESSTii. mm#mm®mtmit-x 
h>mwmmti, mmst? bcr>-?4 may*?* 
mm^mx-mmtx^h. ? 

tztf->x. t-rxwmmtz < f )wm#mx f §miz® 
mi . £*>»rr»fc h ymwmmizx *>^j yv 

U <X^T'#iB»«S«tJ; 9«&#£P£BWffl!lt«'5-8l 
. £ tt*7«fc: fx h y SliitMK t iO^'Jy vgB 

St 16 tT JyjbO»ft*t* 0 jg-T i o t LT v ^ . 
[0005] 

Hfi, v>f ?unyt' A -?fc:J:9i|iJft|l3;h.T«iv>3>' 

* «gi LTEP^h-x h ytfrm ixm\<m&m»&K 
(±#) ix?xi,z&&w&m\iizmti:t : ®fi\m<\®. 

SKBWBT t &v ^com<p(r)Wmtfmtz toX^hmz 

* o ymz¥t®®mLt<r>ftmz txmmix it *> 

[00 0 6] i«J:a*WttS-B6±-tSta. MUX. 
8t"-y MCitLTffc*J<0:*:#VU 6t*-y hcOV-f ?D3 

[00 0 7] tfcoT, **Pltf)BWtt. axhKfcfcfc 

•r. mt&nm. ^vyiscomimnmmftmmizth 

fctj>i>. 
[0 0 0 8] 

*>. *fMWi, u >^rttaa • ffiigtttex n y 
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*»a»i t iK- w t AMiiffl-r h mm * it ixm 
• »ajf-&^u y^at . mwmvm® 
tmttftHtmwmt. m^vyismmwxb 
y^fM • mraw^^ff 3 ex h yugfjflgflti: . me* 
rawwtwt-^ t lirieh-x h ywmmn*—? t * 

fifew^#c7)«fia5:^-r^fi[B-fey^t, iu 
etrx h yrajs^t-^^m^^^^a-r sbk 
io mtyy-b. mmm^yvcomm^brntm^if 

t HuEtx h y|Biiia«<o^-^<oiiM6^r|6i$-fl^-f * 

<w}m&mzm-&m§ivx h ymmmo*—?^ 

«fi£S^ifc*#mfc-ri.*-hT'fX^y-9-^gfit 
[0009] 

- ? t7*^>^ai Jtr At Liz ft -> t mm 
mm^- h ymmmmn*- 9 *fem?h . 

mmtm^-^izx r )mm^mx i smi,zmm 
1. mmimzvx h ywmmmiz x os^u 

y^Sc^b-x h y l:f*3i$-ttT x D yymzmftZ®. 

30 8U S ^OflJOSI^^attxbyStiWSiHtciOv 
'J y vgMOtX h y ^ffjl^HirT v-'J y^l*l<7)?g{*:$r 

[0010] f LT, fif»+, fflt-b 
ytco^fi^i: HIM-fc y-to^fi^i: taw* 

»jkMiv&ttt* mim^mm 
%&m>t>, mimk#comiiiLmznt&mivx b 
ymm&ffico*: - 9 nwfcKWK. 1 1 

*. ffEflJ^#<o^{4a^Jtt5ffiEt-x h yfBiiffii 

40 m<?>*:-fie>®i&j[ii\ff]Ei<%^b%, mm, <am 

fHWVtWzhbtolz. t'xbymmLiz'O. hh 

v mm#m3 m t pttji t corat s. o -c . tmm 

Wt*fc*flJ 0 8M» o T v ^ v w ic h'x h y^Wit Uc 0 

hyWffiffl^t-^ti, ^-<^D3yh'i-^*>tf0 
fB^**-v y-t/ULX . ffihW*^gb&»^o(t^fc Lit 

[00 11] 

50 [HM0|] OT. *»i«iO-l8»0i&KSW*. 
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[ 0 0 1 2 ] 0 1 fl£09li*fWi<7>*- 4 * 

^y^<r>-mmi^tii<r>x\ muziEffim. 0214 

OTBfBHia, 03«Wffi0, m4iXAMtmzW0»bi 

JW>-5fe««fc:iJ»t*«)»#<0BfiBH. 06<i:/-o-y? 
0, 07te^$#^M[l£$m-6ftS*>"^gfrfr 
<7>tB9MH. 08«liffifi*yif<y)^;Rk*y^fc<7Dffi 

mm&tmit&fflm. 0 9«iex h vigfMjaaiiTD* 

-^<OHie*|6l^«J»-ri.I5li|E^r[6]-fey-9-c7)iiHg|i % ^ 
10ttR|inB^Hr>-t<oai*fll^«:SrttBBBI. 01 

[0013] ( r 4 ) 
W^-hf HI, 02, 03M/04 

fcjjrfJ:ofc:, y'J^il 2aufh"xh>l 
9 , txhvn ogBB • uaHftftt J: 0«# 20J 
^LT?S*$r©A ■ mtUt I 1/ U Vi^I 1 0 k , ttiE 
flJ8i#2 0^'5Si^l!l#2:ff3#ffii)«l«3 0t, m 
IBS' 'J 1 OOtx h y i i ofgjg - frilljff^ 

a ex h y»«Mf4 o t . immamm 3 0 <dd 
c*-*3 1 fcfrsexhy|giw8fli4 owf?ey 
7*-*4 1kZ®mb. v^oayta-?^ 
L£, fcjffll#g5 0 (06) k, MB«$#2 0<DW$ 
®.W£ffi8th®.WMV+)-(>0 (02, 7, 8) k, fir 
leb'X V>WMffl$4 0mf7fy/t-j'4 1 £7)0 
<fcfrl*lS:tWartSllI(B*|flHsi^-7 0 (02, 9) k, 
BiFKftB-fcy-f 6 0c7)^»lft^imneiIIfi^-b>-t7 

o<otwans*fc cg^s , frietj]^#2 ootjMifik 
MBex h >w$toWffi4 ocoxt-/ t°y?*-?4 l <r> 
EWEfrl>I*W5&^4«e#R8 0 (06, 1 1 ) k , ffif 
a 8 0 <9«g*S*a> 4, , tt§H0&# 2 0 <9 

frie ex n y|g»^4 o •/ 1° y y 

*-94 10HWE*i6jjWE«*>SA^g«t, Eire* 
•f, 19ietXh>-|BiJj^flt4 0<0^r -ytf>^-^4 

(06) k$rJHILTfllJft$;lvU*4. 

[00 14] (^Uy/8B10«») WExUy^K 

Biod, mitt* 0iat/'02t^i-«td(c friet° 

XhV 1 1 k, KfXbi/i l*«jfASiil.xUyya 

1 2 k , K is 'J y 1 2 <0 JJBKRftfc ^ U v 
K13k, S'yv^A-^fcfcJMILTlJMUJfU 
HW?# 1 0 OOIEffi^*^ 1 0 1 KEaLfc£g 1 0 
2±fcHJt*^l 0 3^UT3Wia<ECffljeSil.TV^ 
I). 

[00 1 53 (««t#2 0«#) fiifBW8t#2 0<±, 
*lf, 01, 02at/05{C^1-«kot, fflE&glO 

2 .Be ffie^u yism%.i oojjBtfiaw-* «fc 3t 

LtiSl^Jtw. &&MfflfcSA*2 1 fcSMW 

2 2*«3^2 1a. 2 2a^LT«BRS^ 
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KltfE*- U V i'SSfi 1 0 9>*s V > f^. -y H 1 3 

<i*#A^*/>^23t. M#^y'y7'2 3mz\s\m 

[0016] MBII!$K##2 4ii, ^ttL^JBTSlMC 
i!iIt-£>I8&24ak24bk£*L'C*5 , 9, iSftCD© 
ABftcti, 04t^-tJ:3tc, -^rOjlK2 4a*Smie 
®A® 2 1 fflOtC, i fcffitf<3il» 2 4b #TiiffEs/ 'J y ^ 

^■y h 1 3 iz*ti?ixmmt&. z<m4f,z7fstmsa 

10 $fr^i&A&7f$2T«rf£. 4fc. ?R*^aiB#fc 
ii, MeHlK#ft2 4{±, 04(^-Ttt«*^, I5I0C7) 
RWH-*[&IIc9 0^|bIIkLT, 05(C^J; — 3r 
«3§»24 a^Mfiv-U ^151 2«0^-y K 1 3{Z^ t 

t:m<m&2 4 b*«frf2»as« ; 2 2iait^<t-fti^i 

[0017] (#ig»«^3 OgP^) fiie#lg««i«3 
20 0(i, 02(c^-rJ:3t, lutBiEffi^N'^/H 0 

1 OirfflfflJKffiMSiutlWBt-^ 3 1k. 2 
fc*»6«*3*U ISj«2«3 2coffil!iW (#Wm) 3 
2atlWBIlWE#ft2 4*«»St»n. Suite** 2 4 $■ 

[0018] ( h-x h ymmm®4 om) mzv* h 
ywmmm4o\t. mm. 02ic^tJ:5(c, mssn 

mtm 1 0 0 F*l<03#& 1 0 3 fcr@^$^mlB^T >y 
ty^-^4 Ik, mf£iEffi^^,;H 0 1 cOffffifflltC 
fefc Lfc««TliMgiftfcS!IS miex r -y 
30 ^E-^4 lfrt>?-1 Siy^^b4 2i:i>LXm& i m 

mztimw>*'>*m4 3 k , wts«»*^i*4 3 $■ 

*-&JBIS*lSlt*5/^*Lfc8»«c4 4 k ^AfilL 

[00193 miffimft4 4cr>mmu±. mgjEmtt* 

'H01 tg»tfc±T*rt<OX y -y M 0 4 0»6*Mc* 
¥tglXSate7*-A4 5*«H£$fl. I^aiST-A4 

5 <?)5tat ffieh-x h y 1 1 <ot«B»jW«S $*iT v ^ 

tcaw$n, m&m*im4 3<7)®%&iz, mm* 

.40 y«4 3^fp v -oT#KLTB!TEfXh>-i 1 £fflg • 
31 (±#-TK) ^-^StWT'fcS. -T>5r^*>, fflEffi 
»*^T»4 3kHiflB^»f*:4 4(i, ffl£Xx-yh'y^ 
-^4 l^EM^*±T»rtI<OlWMBtt (1B») 

[00 203 ^13, HtriS^W 5>^;l-h4 2(i, MB 
Xt -y tfy 4 1 OWftttfcfflJgLfcr- 'J 4 6 

tmssm^i^kA 3 o±sstcsi^L^7 s - y 4 7 k<?) 
[0021] (»#g5 om) mmm^®5 0 

50 (4, 07KL&W, 8t'y hc7)-7-f ;naytw, 
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t%h1b~?4 ?nrnt7t (CPU) tROMtRA 

Mt i/o^-ufSTftfltLTflUfi^/irfiO. hero 

1 . 4 1 <9#J$7W7A#i^ 

[0022] tmn&\ ixztitim+iH&ztts 
me^-t^diz^ w»#a5o«ocpu*^<?5fi^{c 

1 at, t^e«Mft#2 0Sr(RA*»2 lfllcffl 
OHU&J:^;:, ra»*^*!fJ*L, iO«J08li»ff 
»7»t , Met'x b yggiwax-f -y try/t-^ 4 l 10 
OBMHftH 1 at, miet'Xhyi l fcftjft (T») 

z-tx 'nazis vyy»i2 mzm#zm\-tt * 3 1, 

mm3 1 at, I5IEW»#2 OSrStajf 2 2fflfcH»9 

»niK4 1 at, mnt°xh>i lzmm (±#) $ 

[0023] *fc. friav>f 7ur7ytV-;m. 8t' 20 
ffr^&IEO^a^ra 7*5 Ati^&a tiX u&i, \ 

[0024] ({as-fey-9-6 ogB#) ME<aa-fey-r6 

Ote, W*tf, 02, 03, 07»tf08CjKt ±3 
t. Mie#flJ»W3 2 atffljeU/sES^tfJ-Pltt (Sffl* 

«> '<o*/hzttwsaarma3tt«6 1 , 6 2 1 , 

«6 1 , 6 2tJ: 0*WHK$*l*. S£3fc*7ig3fciit 

63, 64, 65, 6 6fc*»^flwS§*iT^4. 
[00 2 5] |ijIE7* h-by-^64, 6 5ti, 035.^ 30 
H8t*t«WttaiT. BUlE^-^ 3 1 Og&t(53 2<7) 

wBafcH^Sft. ttzmzty* h-ty-^6 3, 6 6J2, 

0 3 SIA'08 t^1"E?iJ««T'B!riE7 * h -fe y-tf" 6 4 . 
6 5 J: 0Sfc«*<OiQBA*/l' 1 0 1 OKffflfcHgSii 

[0026] BtTlEW8l#2 0 2 2ffitc&& 

fc # fcJi, fitE-b yify * h 6 3 , 6 4 Ji** huIE3I^ 
•16 1. 6 2tJ:0»3t3*i-CLOWR]||(jaTL«!B 
fcB&IE.) T\ ^JtfrlEWm#2 0*<filEcRAf 2 1»: 
folbZlzit, mily* h^yye 5, 66teA*fifE 40 
jf *1K6 1 , 6 2i,zX 9*3KSivC L,®MT'hZ>bK m 

ie«wi#2 o*n»iE»a»2 2 tfriE©A^2 1 1 <oh 

fc&Si^Cti. iffE7* h-fey-^63, 64, 6 5, 
6 6ttWIB*3l6K6 1, 6 2 lc J: ■Jvvfft.fcajfcSft, 
-f , -T^T H I G um ( WTH««fc (HE) fr* . • 

[0027]**$, nmwi±yv6 o«±, me*-? 

[0028] (HH5*[6l-byt7 0^) BUlElHl«^l6l 
•fey-t7 0{i, EB2ft^H9tfl^J:'3t, m 

IET- U 4 6 KE0J6Sn*:*¥*mPMI 7 1 fc , KRS 50 
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7 1 KIHR»JRLfc|a|*n«<0«jaj^7 1 aS-fttTft 
36«a*f * , »3te*? t Sft*7 1 <0al**fc**»*»!fir 
•5SjflS<07*l-by^7 2, 7 3fc#»4>fl|j£§ft.T^ 
4. 

[0029] MEXr 7 KV7*.-9 4 1 #B*ff-;fr|6jfc: 
EME1-*kSfc(i» HuiE7*h-ty-t7 2{i. 01 OA 

14, ilfifflliflift. 01 0Bt^-r^<Ofi-f 

£as:M-&. mix^-v^y?^—? a ufi&m 
WftfalzmtthtZlzi,^ mflE7* h-fey-9-7 2{4. 
01 OAlZm-mMcom^tmWSi&Uz, 01 oc 
SMjU *fcttE7* N-fey-t73 

(4. 01 oDfc^t»»<o«^a5*-r4.- 
[0030] (*yjE#a8otff±«»#a9o«») 

fflffiW^SSOtt. 01 lt5rfJ:3t. m 

IE7^-h-fey^63, 64, 65, 6 6<OSW]&R*rf 
*>f y/N*-^8 la. 8 1b, 8 1c, 8 1 dfc, fifE 
^A-^8 1a. 8 1 bCDft-^ATJ-r&NANDd] 
S882at, friE-Yy^-^8 1 c, 8 1dcoft-^^A 
^•TI.NAND[HlSS82bt, lulEN AND ESS8 2 a 
OL|Hftffl*f*FtOTB7*h-ty9-7 236»«*IS*l. 
4, LfgiftA^ffi7i:L|gi)tti7]«7^t;O0R|lISS 
(ANDElgS) 83ai, MIEN AND0K8 2 bOL 
l»ffi*JfrPi:WE7*h-fe^-7 3*%KSfL4. L 

mbMjm^bLimmiVFi^oRmK (and 

0S§) 8 3 bi, T-^A7Jffl7DtBfriE0RHlK83 
a^LffaBaj^SSWtSaSn. 70.y7A^«7CK 
(=MIE7 * h -fe y-f 7 3 *ifg^$ ix4 , HfflcOD 7 'J y 
TTu -y ?fr t>% & , ii:?ilA^M?i|iU^»iO 7 hlx 
•X?84afc, T-^A7J*ffFDfc:|ineOR|lIB83b 
^Lfiaftaj^JB^SfttStl. 7D-/7A7J«7CKt 
HffiE7=rhH:y^7 2A^$il4, MOD7'Ay7- 
Tn.y7-*^*§, It?l]A7JM5lJai7J^>'7 hl^x'X 
^84bt, Mx7M/y^84a?)Qi, Q 2 , Q 
3, Q4ffi7lS7* { fg^§tll»NAND[lIK8 5ai:, ff 
IE^7M^> ; \X^84 btfOQi, Q 2 , Qa, Q4tti7JS7 
36^!SflSNAND|gK8 5bt. mIEN AND0S& 

8 5 acO L ffi7J^7 1 BflfEN A N D 0K8 5 b <7) L ItiTJ 
JB7*««S<i4, LA7JiB^*#tiORBIB (NA 
NDIUSg) 8 6fc*^«LTflfiS$<lTV^. 
[003 1 ] (»±ffift#S9 0{±, 0IJi.(f, 01 
lfc^tidC, D7'J yr7P-y7°tCj: OfllftS^ 
T-^A73SS7Dt+5VO>tfgE®S*^i^§*t. 3 
WD -y 7 A7JS7C K IZtmo R0SS8 6 f5£t}7J«7 
a5«MS*i. *JtQtU7J3S87ttH>nE«iJfflI#a5 0<OV^ 

T-yVy?Z-f 4 lcV®Mm4 1 afc»«$*i-0* 

4. 

[003 2] (*-hr< Z^yWWm 
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[0033J mm. mmmLxztimm-t&m 

813 la (06) (C, flJ^#2 0Sr©AS : 2 
&x h J: ^{c. nMB^ffijrtfi. .rfttcj:^ 
?3 lrt*ft§ftU Wa#2 0c0l2HK##:2 4(i. H4fc 
^•fJ: ;t, -^r«OjlS§2 4 a^Af2 ldC. £fc 
flfcfr<7)iIB 2 4b Wi/ ij y H 1 3 *Ulffl 

C00 34] i^Oa^.il^T»t. $)Jtai[llK5 0 

4 1 at. h'Xhyi lfc&jfi (T») 

[0035] w\^x\ m&mm^-f 3 1 ^rasH 
»3iat. «rie«ja#2o^asw2 2Wc{g>9ti^ 

nmmtim^umz 90 suite u ^#20^0 

te#ft24ti. 05t^-rJ:3{C. -*OjiS§24 art* 
WlEx D >^ 1 2<7y\ y K 1 3K, 4 fcflfcfrcOfflK 2 
4 b#»ffi*2 2«K*it«iaOT4^K«98M3 

4. 

[0 0 3 6] iOW3»^.»fm7ttt:. tr^hyfgii 
mXT vVy?*—?4 lOBttglKK 1 at. tfXh 
W l£m(jt (Jh#) ^lirTfJievUy^l 2f*KD$ 

h^l l£±H{3[B;fc-C±#^-t2\ y 'J 1 2 l*j*> 

iK*S'*ajff2 2fc:»aj-ri. 

[0037] J2Lt*«W|Bk tfWf85 OCOC PUIi. 
7* h-fc>"?6 3. 64. 65. 660ft#$rA^)L. 
^-^3 1^»0S&3 1 a(CM«N|**(fttiU IK« 
-93 l SrIWftil-*. 

[0038] act, mm. xf7t>/t-^4 i# 

i^thjrifljtcillte'tl. fc # . -f %h%ty®#2 otmttft 
2 2BU;:flJ9J&b9. t'Xbyi i#_b#U -/ijyy 
SB 1 2 rtO«flc*»ttl't4 fc * <7>. fflj£^g8 0 fc ff± 

[ 0 0 3 9 ] fl}$#2 0#j*HMf2 2«fe:flJi)a*)^T 
V^4t£{i, 080)#O<, 7* t--feyif63, 64«23g 
3K1K6 1. 6 2(cJ:"3afit«*i» SfcWii: t>CL#!g 
X\ 4 >rt-9S 1 a. 8 1 bfcj OHttJBfcRIES 
it. NANDEIB8 2atf5|IA**B^tt*tH«l||T, 
KNAND0»8 2a<oaj*«H t JiL«JBfc:*4. <I<50 
fc*>. OR0S§8 3aO-^LBg»iA^7(iL«S 
T"&4. OR0K8 3 a«0fl!2^r<7)LtgilA^SS7 

t«7*H->-9-7 2<oaj*<i# (HI OA#fiS) #A 
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1 0 

R08&8 3 aOLt^aHJ^!S7-{±L4Jt«OiiT'*>S. 
UrtfoT. y7M/x'x?84 a^r-^A^JST-D 

HrV*7 3<Otfc>3fI^ (HI 0 B#Hg) VXJjZtlX 
t, Qi, Qi. Qi. Q4{f!*«^li^TLttlBK:* 
•3, NANDHI»8 5a<oaj^J|iH4iH«J||<044'C* 
0, OR0K8 6<?)aj^iNAND|lIK8 5bWas^K 

10 [0040] -^r. 7 5 rh-fey-t65. 6 6teitft«6 
K 6 2t«fc0ig^ilTi5^-f, fiMJttfcifcH#8& 
• T\ 4 ^W81 c . 8 1 dfci ORteSfvCLttJII 
lZ%*). NAND®K8 2b<0MA^Sig ; F-^CL*^| 
X\ KNAND|H»8 2b<oaj*iffFliH«!Bt:*6. 
irafeft. OR[Hg&8 3bc7)-^rc7)LtgKjA^S7-{iH 
«MB"Cft4. ifc. OR@»83bOflWrtf)LiaftA* 
«7-Wi7*h-feyt7 3oaj^fi^ (01 0B#BB) 
A*A*$/x. KtB^ffi^KJ:0OR|l||88 3b<?3Ltg|!i 

20 A*ffi7D *^t-f|.. -^r. >- 7 84 be?) 

? n >y A^jffiT-C K(i7*h-feyt72 oatj^fi^- 

(HlOA«H)fcJ:93WW4. LA»L. y7h^' 
X*84b<0?Dy? A^I«7-* { Ltt«*^ H«ffllt4 
fei^Si: ZMi. T-9Xf}^Dii^ZLmX'h 
9, Qi. Q2. Q3. Q<liijim-iiLVm<7)£tX\ N 
AND@ffi8 5boai^JSg7-«H*t«i:^4. 

[004 1 ] LtzW~>X. OREIS58 6^MA^ffi : P«± 

[0042] ztiiizx o . fftih«t*#S9 o m&i- 

30 4. D7y-y7 , 7O>y7'<0^O-y^A^Si&7-{±Lttfi|C0 
0. Xrvt°y^-^4 1(±^ft*^coilHS$:M : fT 

[0043] ttz. xfvvvy^-fA ltfwmu 
faizmm? htt. -tts:hh®®# 2 o arnxm 2 1 « 

mzi&m®3\-t& t % t> . we#«8 0 1 

40 S9 0(MMPWUcft!|St-«. 

[0044] U^L. «m#20*iiSA«2 lflgt** 
fc § . h'X N yS«6fflXf -v 4 1 rt*£B$ff 
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BASIC-ABSTRACT: 

The dispenser comprises a syringe appts. which includes a pipe to suck-in and discharge a 
liq., with a changeover valve to change the operation. A valve drive mechanism changes the 
operation of the valve. A piston is provided which moves in and out of a cylinder and is 
driven by a piston drive mechanism. A microcomputer controls the motors of the piston and 
valve drive mechanisms. A position sensor detects the change in position of the changeover 
valve, and a rotary direction sensor detects the rotary direction of the motor of the piston 
drive mechanism. Means is provided to determine whether the rotary direction of the motor of 
the piston drive mechanism to the change position of the changeover valve is normal. If it 
is not normal, a stop signal is sent to the motor drive circuit of the piston drive 
mechanism so that it is suspended. 

USE /ADVANTAGE - Liquids such as dilution liq. or reagents may be dispensed with high 
precision. The auto dispenser inhibits incorrect operation, e.g. adverse current of a liq.. 
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